the normal way . These observations are reminiscent of the finding that hallucinating and non-hallucinating schizophrenic patients differed in the pattern of correlations between resting activity in inferior frontal, anterior cingulate and temporal regions (Cleghorn et al. 1992; McGuire et al. 1993) .
Overall this suggests that there may be a breakdown in the normal relationship between the activity in the frontal and temporal cortices in schizophrenia. This is an appealing notion, as these regions are the areas most frequently implicated in functional, anatomical and neuropathological studies of schizophrenia, and it is difficult to attribute the diversity of symptoms evident in the illness to the malfunction of either region alone. It is also consistent with models of the psychological basis of psychotic phenomena, particularly 'positive' symptoms. The latter can be regarded as resulting from a disorder of cognitive self-monitoring, in which the patient loses the awareness of generating thoughts or actions, and is thus prone to misperceiving them as alien (Frith, 1992) . Thus, for example, abnormal communication between the left inferior frontal and temporal cortices, areas implicated in the generation and monitoring of inner speech, might predispose the patient to misrecognizing his own verbal thoughts as verbal hallucinations.
The idea that schizophrenia might result from a disintegration of cortical functions is not new. Bleuler referred to the 'splitting' of psychic functions (Bleuler, 1911) , thus coining the term 'schizophrenia'. More recently, linking functional imaging data suggestive of prefrontal deficits with anatomical abnormalities in the medial temporal lobe, Weinberger suggested that schizophrenia involves disordered functional connectivity between the prefrontal and hippocampal regions .
POSSIBLE BASIS OF DISORDERED FUNCTIONAL CONNECTIVITY
As the prefrontal and lateral temporal cortices are strongly interconnected (Pandya & Yeterian, 1985; Goldman-Rakic, 1987) , a disturbance of their functional connectivity in schizophrenia could reflect a disruption of the projections between them, as originally postulated by Wernicke (1906) . At present there is no direct evidence for this, and it is important to remember that these regions are also connected with a large number of other areas (Pandya & Yeterian, 1985; McGuire et al. 1991) . Nevertheless, there are data consistent with abnormalities of anatomical connectivity in schizophrenia. The neuropathological changes in the cortex that have been associated with the illness are subtle, relative to the diversity and severity of the symptoms (Bogerts et al. 1985; Brown et al. 1986) , raising the possibility that the problem may be with the connections between areas, rather than the areas themselves. Metachromatic leukodystrophy, a condition which results in demyelination, especially in the frontal lobes, provides a model that illustrates how a disruption of anatomical connectivity can lead to the development of psychotic symptoms similar to those seen in schizophrenia (Hyde et al. 1992) . Moreover, this condition is particularly associated with psychosis when it occurs in adolescence or early adulthood, the time when the phenomena of schizophrenia typically emerge.
Recent structural imaging studies have identified generalized reductions in cortical grey matter volume (Harvey et al. 1993; Zipursky et al. 1993) . Intriguingly, some post mortem data indicate that the total number of neurones in the cortex in schizophrenia is normal (Pakkenberg, 1993; Akbarian et al. 1995) , but that their density (but not that of glia) is increased (Selemon et al. 1995) . A reduction in cortical thickness could thus reflect a decrease in the volume of neuronal processes, and hence a decrease in the number of connections, rather than the number of cells. However, the finding of increased neuronal density needs to be replicated, as earlier studies, albeit using less sophisticated counting equipment, described reductions in neuronal density (Benes et al. 1986 (Benes et al. , 1991 . Furthermore, most, although not all (Breier et al. 1992) , structural imaging studies that have examined white matter volume in schizophrenia have failed to identify significant differences relative to controls (Suddath et al. 1990; Zipursky et al. 1993; Harvey et al. 1993; Wible et al. 1995) .
Cortical neurones in schizophrenia have recently been reported to show reduced levels of the mRNA for GAD, the enzyme used to synthesize GABA, in the absence of any loss of neurones (Akbarian et al. 1995) . As GAD expression is influenced by the activity in the inputs to a given cortical region (Hendry et al. 1988) , this could reflect reduced activity in cortical afferents in schizophrenia, which might be secondary to abnormal afferent connections. However, the status of cortical GAD expression in schizophrenia is controversial; cortical GAD activity has previously been reported as normal (Bird et al. 1979; Hanada et al. 1986) , and other work suggests that there is a reduction in the density of local circuit neurones (Benes et al. 1991) , which could account for a decrease in GAD mRNA.
Contemporary hypotheses concerning the pathogenesis of schizophrenia propose the operation of environmental factors on the developing foetal brain during the second trimester of pregnancy (McGrath & Murray, 1995) . This period coincides with the ingrowth of connections to the cortex, a process influenced by cells in the subplate zone, below the presumptive grey matter (Friauf et al. 1990; Kostovic & Rakic, 1990) . These neurones have been reported to have an abnormal distribution in prefrontal and lateral temporal regions in schizophrenia, which could have adverse effects on the normal formation of cortical connections (Akbarian et al. 1993 a, b) . While these findings are of great interest with respect to aetiological theories of schizophrenia, they have yet to be confirmed by other groups, and the distribution of these cells in other cortical areas is unknown.
Abnormalities in the organization of cortical connections might be expected to be accompanied by changes in the distribution of neurotransmitter receptors. Schizophrenia has been linked with abnormalities of numerous transmitters, but glutamate is of particular interest in this context, as cortico-cortical projections are invariably glutaminergic. The density of non-NMDA receptors appears to be increased in prefrontal regions in schizophrenia (Nishikawa et al. 1983; Toru et al. 1988; Deakin et al. 1989) , as well as in the parietal cortex (Toru et al. 1988) . Conversely, in the hippocampal region, levels of non-NMDA receptors and the associated mRNA, are reduced (Kerwin et al. 1988 (Kerwin et al. , 1990 Harrison et al. 1991) , whereas non-NMDA receptor binding in the lateral temporal cortex is normal (Deakin et al. 1989) . While these findings are consistent with aberrant cortical connectivity in schizophrenia, they do not suggest that this is specific to connections between the prefrontal and temporal neocortex.
THE FATE OF FUNCTIONAL DISCONNECT!VITY
An abnormal pattern of temporal correlations between activity in different brain regions does not necessarily infer a disturbance of the interactions between them, let alone a disruption of their anatomical interconnections. At present, most of the evidence for disturbed functional connectivity in schizophrenia comes from a small number of functional imaging studies, and its apparent frontotemporal localization may simply reflect the fact that, to date, functional connectivity has mainly been examined in the context of cognitive tasks which engage these particular regions. The evidence for an underlying disruption of anatomical connectivity is largely circumstantial, and while some of it points to abnormalities in frontal and temporal regions, this may again reflect the preferential selection of these areas for analysis. Thus, while disordered functional connectivity is currently a topic of great interest in schizophrenia research, its popularity probably owes as much to its conceptual appeal as it does to scientific data. Further work in this area is therefore required, and may be facilitated by the advent of functional magnetic resonance imaging, which permits the measurement of neural activity with a higher temporal resolution than SPET or PET. Future research might examine functional connectivity using paradigms than activate frontostriatal or frontoparietal areas, so that the frontotemporal specificity of the putative disconnectivity can be evaluated. The relationship between functional disconnectivity and the underlying anatomy could be clarified by acquiring functional and structural imaging data from the same subject, and by examining the regional distribution of the white, as well as the grey matter, which appears feasible with recently-developed techniques . Whether disordered functional connectivity in schizophrenia will ultimately suffer a similar fate to 'hypofrontality' may depend on the outcome of such studies.
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